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{ATPS FOR/ COPfTROL'LING TRAIN USING DATA 

COMMUNICATipN} 

[11 ^ ^^'^ ^ n E-l ^ A] ^ o] ^ -g- xl-:^<i (ATPS; 

Automatic Train Protection Stop device, <^1 " ATPS" ^ ^^)'^] ^ '^'l ^ 

M\ 5]- Til -b ^ til E-1 f- A] HV Ai (Small Air-gap Data Communicatioril^ ^1 
^l^o'-^j^# ^^sl-^r K-Balisel- ^l^J-°ll ^«l§l-:ii, ^KHl^ ^]-^^^^^ ^SS] ^ 
■i- ^^}°}'^ ^}^'^^}^S-^^](ATP. Automatic Train Protection ; <^1*1- "ATP" ef 
t!rC}-)2^- 7.}^<^^}:^^:<] ^^^](ATS: Automatic Train Stop; ©l^f "ATS"e}- ^t].)o] 7] 
^ -§-1- ^ ATPS<H1 ^ ol cf. 

[2] <a^2j-^S 'i^]-^]-^^l<H# ^ tl- ^l^^^^^^J-^l* "^^e|^(Balise)"H^-3I 

[3] ^ ^'goll Af^^Vfe "K-Balise"fe ^;^fl Af-g-S]^ ATF^I 'U^S., ^^l^^V 

(Becor). Efl Zl(Transpond Loop Coil), ^>:^ ^^^l* 7H'^^ ^ 

El >iolcf. ^.■&] -fi-^ofl Af-g-^l-^ -a-^^el^(Euro Balilse)# S.^^ ^-2.^. ^ 
oil 'K-Balise'El- Ji 2l -^cf. 

[41 f^efl It^^oflA-l ^;H1^^ '^^^.^'-'^l ^^5*1- JI. >as.-g-^ ^71-fif ^ 

i^-^J-^^ ^>-^^]-:n.7l- ^^Ajsj.^ <^e1 7l-;^l ^^^ll^oi oj^ojcf. .g^foj 
-grSjA]^ ^^^^ii^fl^:nl- ^db7l^^^ ifl 
■^SlJL 51 cl-. 7l^ ^S^-i: JI#S1-^ ^-?-200 Km/h <^1^^^1-^1 
^V-^^^mJl^J^l^J-^lsl 711 ^^ol €^^>7ll Sl5icf. 

[5] ^§1 , A] si ^ 5ll ^1 AV^y ^ ;ql ^^5. ej (distance-to-go) ^fl c^^j 1- 

silo>s]-:ii,e^^^voil^-l -i-^ooi ;^icji^ « ^ sife -i-^*?}-^^ -£<a<^l ^-S-^l-cf 

[6] ■ <a«]r^ o.^ ^^vo. ;^o_^yo^ ^sjslfe 71^21 ^^1-^1-2^ 
^J-sl^l %^^^;<fl^^oi o^cK 

[7] Z]^2\ 9}^ ^-9-51^ -f-AlHVAl fr^L^-^^^ 7]^o_^ ^(^^tJ) 

-^^Vo] dlolE-l -^Al^ 7l-^§f7ll Sf^ «j-Alol Al-^Sl Jl 01^ Oil, ole^^ ^AlHVA. 
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[8] ^*l,-?-BlM-B}fe^£<^J:^l?llS] ^f^^ 0]=-^ ATSS] Al-g-^i^^cH^<H]xi 

^Al ^£7f C4-^ o] o;[cf. 

[10] ^^^tHlolEi:^Al^^u>^o.^;^l.^^^V^j4:l.ol^^>^;g-7l5l -f- 

A]cHl tl]^0^, J7:£0^ ^O.M^^ll- A]5]A^Ol <|JcflO^O^ ^"fl tb^ ^ Cj) o| -f- 

1- ^^>^l(e1 11 )2f oIlM ^1 ?H el <H 1- i-^t!- t-i] oi Ei i- 

[12] <^la1t!:#2flsl ^^^V^^^A]-g-^Tz]-^o)] a}.e]-:f.Ai^ifif 7lEl7V ^^^£1 

[13] <i;il-l- xflcHsl-^ ^V-f-l^mS-^^ICATDofl ^-g-S]^ Si^^^C-l 

(transponder)^- ^ZL -f-^ JL:E^ ^S]>9^ J^.^^^ o] -S-^Elfe «K 

114] JEt}-RF-ID«:Hll>^i£^'a^:£7l-^lt}:Sl<H cfl^fi] cflolElS- ^T^^l-fe -§-g-^«>l^ 

<=H1 Af-g-Sl SI Cf. nq-E^-A-i 6] Ei ^ Efl 7] ZLSSl A1 ^ il- ^OM^ 

[15] ^>7]S^ ^^^*>7l ^'^^ ^l^o'-<Hl Cll<^lEl ol-§-sH 

^l^^^iil- ^^^Vfe K-Balise# -i^l^^l-oL ^^l-^-^ja. ^IS-S} ^7]-€rl- 

«^ ATPSfATSSl 7l^#^-g-^^ ATPS«fl ^t!" ^^1 ^f. ^S], ;«fl th^iE, 

El (distance -to- go) ^1 ^5.^ ATS ^^ij-^ -g-f- 7|1 ^ c-)] o] I-a] ^ 

^7>t}: ^J:^^ ATS* ^^tVcf. 
[16] ^^K^^i^^^V^v^^^^i^l^^ ^^ii^7l^^-^7Hl-Di,#^v^ oil 

Al^Efl* ^^(self-test)Sj-Jl :g-«57l^^ a^^l-JL -B-^lS>fe 7]^^ 

-^51 1!: Jl^ 

[17] ^ <H] ^1 5:l-<^, Cll o] Ei -i-Al Hj-Al ^ o] -g-^l-o^ ATP2]- ATS^l 7] ^-%r ^ ^t} 
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ATPS-i- ^ ^ ^ 5i 1^. ^ ^1 , ATP^l ^ "^i! ^V^o'-^o'-^l ^il t}-#i£l- ^1 A] 

^ 2^ ATPS^ °fl 2] dl o] El wj-Al ^]\^ ^}SL^ ^3^^ 

^ K-Balise, #-t^#7] GPS ^^7]!: -^Sfl cfz|£ 

£ 1 ATPS ^^1 ^^^^M-EfvflfeiE^, 

i3:^^^^ ^^^1^1 ^i7^el;5fl«H7l»^^*>7l 
J£ 4 : K-BaliseSl <H 7fl ^ ^ M-E}-ufl^ 5.^, 

£. 5 : ATS^l- ATPS -g-^^l<H 

7l#^A^^ ATS 71^54 ATP 7l^# ^^sl-^ cl-^7fl5l 31 SS. ^^^^ 
^K'-^l- ^^7l# <a^lS)- ^]-^J-<?>EflM-, ^V#S1 ^ofl 

^Hl-Al^EflO.^^Al5>:il Ol^«.Ei ^A1 X]^^^A1§>^ OI^CH 

^ ^KHl-^lsq-; ?lli£^-^^^1^J-^l<^] ATS ^l^oHl ^o]B\ -^a1 

"J-^^ '^l-S-^^}^ K-Balise ^ -^0^71 K-Baliseofl cHojEll- <y 

^ Sl-fe ^ 7fl ^ ^SZl ^ ^ ^ ^1 # ^ ^ ^^1 o.^ fl-cf . 

^^11- - 

£ 1^ -g- ^^'^<H1 dlolE-lf-Al^ c,]^*V ATPS ^J-^IS M-El-qi^ £T^o]c^.. 

i HI iAl^ uj-sf ^o)^ ^ ^-cg o;] ATPS^ ATS 7l^J4 ATP 7]^^ ^^5>fe 
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^HoH^-^Ul)^ ^^^-^1(2), ^l-^J-<y-HflM-(3), ^£^#71(4), -g-^^^iaA)7] (5), 

^l^Hl-^l(lO)^ ^lli^^^^l^>^l<Hl ATS ^l^J-^Kll)^ K-Balise(12)5. 

T^^^Sl'^ ^^y] K-Balise(12H c^l 1- <a ^ n^^^«.(i3)^ S*>*]:Cf. 

^J-^o'-^l Si ^^1-^1(2)^ ^£;'1H ^ ^1-^ ^^^11- ^tl- ^J-^l^^i ATS 

7]^^- ATP 7] s] ^ S| ^ d]] , zv ^^j-S] 

-S-^^^T^ *'i7l(22)^ ATS ^l^J-^Kl 1)^ ^V^'-'L^EflM-O)^ ^-&°fl Si sfo^ 
^a^l 2l^l<H 7l(23)fe ^1^^ K-Balise(12)Sf ^}^°}n^O)7} ^ nfl sflt^ 

#^ ^1 ^ 71 (25)fe A] ^Efl ofl aVaI ^ ^sq. ATS ^ A] a, ATP ^] 

GPS 7] (27)fe GPS(Global Positioning System)<^l ^ ^^V^^l ^ A) J§ i# 

^^ii7l^^>^1(28)^#2flAlDflS5lfi1 °11isl^cfj2|. c-l]o]BlS) oi^^^^^jo^ 
*fe^S#ei ^ -^oi)^Hl(uSB)^ ^^4'5]:^^^'^^s1^^oil^ul(USB)7V 
^ ^fe «• Efl A] Dfl T-l-^^, ^ll ^ ^^V^ xl Avo^ a. ^ 7l-'d el 

/efo] E (ReadAVrite)* ^ Jl ^i^S] ^a] s^o] 7]-^s^l-7fl El ^1 ^^^Ja^Sl 

71-^^ji-i: tllojE-ISl-Sl-crl 7]^i}x^ 0)1- Al^Efloll Aj-Al ^Vcf. 
<^ 7l Ai , Aj.^^ ^ ^ o) j7 Aj.;^]. °] ^1 , ^ ^^7^o] M- ^ Hfl ^:?}- 

o] A1 £] El cil ol El ol cf. 1X51 Jl, ^1 Aj-jy ^^9] 7}^:^^ -SVa] ^ o.^ 

^A) ^5l-El^ ;^lAj.o^ 2^ u^A^oluf ^ 7lEl- Al-^l ^^^l-C^ ^^A] 
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<^lB\no]^f}B.(29)^ Sfe 

^^3:1-711 Ejo^ K-Balise(12)^-¥-El S^ZL^-^(13H 2]^ ^^^S.^^^ 
^1 HI- A] ^ Efl oil ^^C)-, ■ 

^71 -f - o]^nS.^^ ^7^9] ^^]» ^.^^l^. 

■g:^^^ MA] 71 (5)^ ^fe oV^^n^ ^1A]7]^# oxo_v] ^ 

o\\ ^ixlAj^l^i^tbcf. Stb, *^^ii>^l7l(5)feGPS ^<d7](27) ^ 

U <ill5."^ T^^-g: 150km/h "^IsfS] ^^<aMcf."el-^ ^JE^^MM- ^ 

^fil Aj-^oil cfltl: S.^ ^l^o'-^^-S. ^ ^H'-^j til- ^^Sl-JL f-^^Sl-^l:±i 
tflo.^«.El ■¥-^ ^l^^^^^f^ ^xV^^l<^i5liS. *Vcf. ola)],-^Als.l-Ji1-^^V 

^f^ol] tfltl- ^fl-^^^^ ^ ^^^^^ -i-Sl ^V^^ijai- M-Efqi^ C-llolEiS-Ai ^ 
j^}- _m A] rfi Efl (TIS;Train Infoimation System) *i j^f^fl <H S- M &I ^ ^1 
(TCMS;Train Control Monitoring System)-^^-^-^] 91 Ei ^11 <=>] r^;(interface)£l ^ 
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Til ^^S. 5Xcf. «le1t}-^Ki-^^iife<a^l-^*l^l°ll ^^-g- ^^^5. %-g- 

^1^0'- ^^^1 21 K-Balise(12)fe ATS ^l4>x|-(l 1)21- ^^o] xlAj-^jti^. ^ig-^sl-fe 
^^^^J-Alolnl,^iVAj.o>Eflq-(3)7]-^^^El'^ ^^^V Cllo]E-l -^Alnl-^ zfLx^-^^i ^ 
JL ^S-ZL^^o]] o^slj 3.B.S\-S\o] ^^^^ tJ<^l:^ ^i*>Jl o] ^S:^ 

S-i ^K^2l ^^^1^ ^t^c}. ^l^ll, K-Balise(12)fe fflS^^ofl tt)-^ 

^1^^# ^^^ffe ^iil* ^]^t}7\] £lo^,. ^1-^=21 ^]^^^^ ^ ^^^^^ 

*Vcl-. <g^}S] 91^^}^:^^^ ;MH* ^^V^ ^1-^21 ^^11 ^i^l ^^a.* ;«ll 

£ 12^ *|-^ -^^^ K-Balise2l cilolel ^^^TflS licj^^cf. S^ZZ.^-^(13) 
}^.^^ ^^B]S\. t^]o]^ ^4^^V^1^ ^^^51<H ^^Ife K-Balise^l 

^^F2l c-llolEl^ 71 ^tb^. K-Balise(12)^ H^^^C-l^^i ;xl- 

^^^1-^ ^ 1"^ ^cf. ATS ^l^o'-^Kl ^'-^tb wl-2f ATS(^l"i-<i ^1-^.^1) 

7i ^-i- -B-^1 t!:t^. ^l■^c^'?l■E^l^(3)2^- ats ^i^^ki d ^ki-^ea M-(3)2f 

K-Balise(12)^<>fl -f-^d"^! <^1^<H^4. 

ATPS* ^^^1-71 ^sflA-1^ cf#47V^l yj-'S^ :rL3i^^ °inl-. 

^^H, K-Balise2l ^o]b\ :^^o\\ o]-s\c^ r:^]o]B\S. ^]^^^^^ ^ 7-le)l- :^]^^} 

■t^I], ^V^2l ^lA)- Di]s.el t>fls.e] ^<H1 7-1^^ <=•!-§- sf^^ ^l^i- 

"^n, SflAj^^^HlA-l A] Ji^Ajofl tt)-5l-A-l ^lAt-;.j_a W 7-1 ell- Tfl^fsl-^ aj-*^, 
^jJ^LGPSl: ol-g-tt ^^1^^^ ;^^l^o11 213:1-0^ u\]s.^ ^c]] X-l^V^ 7]Aj-^^i. 

'^l-S-sj-cxi o.^^£sf 7-lell- 7ll^^>^ ^<^lc^-. 

^vigo^ ^^^RF-ID -^-bl^j-^-i- 711^^1: cflolE-l .^Alaj-Al^ ol^ 

^TS2l 7l^^ t\jL ^IL7^E] ^floll- 7l-^€r]-7l) Sf^ ^ -g-^J-^l 5. 

ATS21 ^51-^ ^-i- 7)1^01] dlolEl Al^ ^7f^> ATPSl- ^fl^^Vfe ^'^Icf. 

olei*>^^^^^ 51-^ ATPS<H1 iiflt!: ^^iL2l ^s-oj-^j,^ ;.j_y^o| ,41^ ^ a^ ^ 

JL^o.^ ove^^ <iAfo]]Ai >clAj-o) ^:^^*!: ^A] ^^t!: ii* ^-S: JL 
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^^l^i'o] .fL^^cl-. ^1^0^ -^711^ ^^l-C^^lD^^^E-l aJ-^sl-./ll 

iiJis]^ -^^V^^* Ij-'S^S.^ -H-t 

SVJL ^°^7] °fl ^ # e>o^ ^ ^ ^ ^ii^f «Jj ^7]] Ei ^ (Back-scattering) 

wj-^^s -^§>1- ^-^Ai^lfe ^^^^^ ^^^Ji* ^^Ai?]^ HV^^ A>-§-^vq- 

Afo] ^, ^pj-'il-tflufSl-K-Balise'^l-oHl ^ ^^s] ^oi) tc|-ef ^Hejo] 

^(^^^1 ^^JS) ^ K-Balisefe f\{2]o]o\]A\ ^^^}c^ <y 

42fA-1 ATPS^ ^ 71-^1 7l^# ^^*l-7l ^Sj-o^ ATS ^1^^-^1-71- Af-g-S]- 

^1-^ 1^^^ T:-il<^lEi* ^^Sffe 7l-^s:]-tJ^ -a-Mel ifloflAiuV ^3l-£]^ ^ 

^, ^ ^]^^ ATS-i- ^Kl-^f^q- ^^7l 1- ^^IS}- ^ ^fAj-ol] 
^ *1 ^}JL ATS ^] Ao>x|-2f ATP-g- K-Balise# ^] ^1-<H1 ATS^sf ATP 7] 

-n-Slll- ^1 ^'-^f'y -i- SL^] S)-^ ID Marker, ^ ^ o] 5] .g.^]. 

7-1 Si ^ c-11olElHefl<y ^"y-g- ^^i-^o]c1.. 

^ 21 §l-i4s1 c^l 0I ^ efl 01 o,^ ^ A^ ^ <g^j. fii ^l-^a-ofEfl 1471- Xl AJ. 

41- Al^>i4loi] ^^sHo> ^cf. 

olEll- Bflol^s)- sf^ 7|-^> yj-'^^S SlihSl-^ -^S cIlolEil- 

4. 'y-^^ -B-a^J:^^ i# ^«y-§- s^VM-si sell^ ^^^^Vji -^^^ 

-£2^^ t^fil ^-^^V r^lolEi ^AlAl^eflo^ A^^#^t]: ^^]'^]^ 

i4El-\fl t^olcf. j£ 2<=H1 IF_A)£l ul-21- 7^0]^ ^PJ-'yTEfl'-K^^'-Al e1c-1)(40)^ 
^1-^ ixf ^ 2;^f S^J(L1,L2) ^ ^71(42)21 ^ TlsflAltl^^, 

(Cl)l- ^^5f^ ^^^^^^ll^i ^Icllol ^^o1 «4VAg£]^| t}jL,27.}^^ x]\ 
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cIlolE-]!- 3 ^(decoding) -5'r2:7] (44)S. ^^^^ ^ W. 
K-Balise(50)fe ^p6>-'L>Efl'4(40)Sl ^^^^nj-^o]) e^^^^l-^oll ^;5lE]£^ 

nl-o]H^^E§o.q E(52)^ 71(53) ^ ^J-^^-^l (54)* ^ul§>o^ 

K-BaliseS] aI^^eAcHI cfltl: -g-^^^-EflS] ;^]- 7] ^^l ^(self-test) ^ ^«j7l^^ ^^/-^ 

^7]^^, ^^71(51)^ Jl^FET(^i7)lSJJfE^7.1iEi)l- A>-g-sl-o^ 9] 
2flA]E-1(Crr)S|- *V^| ^ t^^5l-^(L3,C3)°11 ^iA]^oi|Ai ^^sItI) Sf^ 7^o] y} 
^^5>cf. nl-o]H5.^m^o.qE^32)^ ^■1^1-^J-^1(54)°11 ^^^^^ c-\]o]e] 

o^^^^7ln1-Cf ^2:7l(51)ofl # ^ ttcf. ^H^^l (54)<Hl ^ 
(13)# -i-*)! ^=S1-^ ^l^J-^jUS^ c))o]E-l7V x-l^j-^cf. 

ojeltb^^^^il S)*!: ci)olEi:i.Alo^ ^^^'S. ^J'^'Jl'Si Ei>^(M21) 

^ <^1^7il E) Jl AlJ:^ 75i^^^7l(42) ^ ^1 2^^71(43)^ <^ 

7Mi, ^^^-^71(42)^ ^S^^S1^(L1,C1)1- %-^^]^ 
71) Sl-D^, ^] 2^#7l(43)^Mife ^ Jll- 

<=»l°fl,^l-4^"?]:ElM(40)7fK-Balise(50)<Hl S-^S)^ ^V-^-^Efl i4(40)S^ >y-Al 
^^^<H1 ^^Slfe ^^^^^ J:7f K-Balise(50)^l -^-7)51^1 ©1 ^7]^ ^^^a] 
^S.-^El 7^-^).^ ^ovo| #is.s|.<^ ^^^}7\] ^t^. nil-Bi-A-1, cHlolE-ll-AicHl 

K-Balise(50)<^l ^^^^l ^^S\i^ ^7] ^7]^ ^s\-^^s.6\] o^^fl #e^^^>ig7l 
(53)o1lA^ 7l^l-S]# ^^^5^1 ^M, '^iSitb 7l^#gi3!l-^^oll o^sfl n]-ol=liS.^ 

Bl-^LJ|e(52)7f 7l-=-sl37 7) 7.j^^^ HS.ziefl^J;HHl- -f-sfl ^7) 
°>cl- 7i^v^v^HiA-i s^sj.^ ;=^lAj-^j^o^ dioiEli- l-Bli-c^(<^ oj]^ ^e^o^ 3^ 

7ln|-cl- lUl E^l) '^^71(51)5. oH, ^S7l(51)^ nfcj^^^ES. o. 

ME(52)^-¥-El ^^tl: cil^^lEl* ^^sl-tH, c^l<^^El*^l-^J-'y:Efl^(40) 
^#?!-cl-. ^7lAi A>-g-5l^ ^^«v^^ ^T^^ ^^wJ-^(FSK: Frequency 
Shift Keying), ^-^^3i«j-<il(ASK: Amplitude Shift Keying) ^2i^^^(P 
SK: Pulse Shift Keying) ^<^lAi <>| ii^ Sfi+l- aIeM A>-g-3rl-T^ ^Elcf. 

^0^7] s]. yj-Ai o)i o| ^yx^^ _^ oj:oii tcfe)- ^l-g-s) ^ ^^l-^l- sj-Tfl 

SI'S Cfl^Sl CflolEll- ^#§1-^ ^£71-^*1-0^ -frMel lflo)lAin].^^£]- 

K-Balise(50)5.-!f Ei ^}^^oJ:^]]^(40)^\ ^#0] ol s.o:|;^]^ ^1 ^3::^^. 

4^ ^ SI ^* 7^ ^ ^ ^-^7l (44)^1 -^-^(decoding)Sl H . ci] ol e^ 
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-^oM ^^^S] nil olE-if-Al^^j-Aj-ol-Efl 14(40)52}- K-Bailse(50) ^M] ^^^] 

M-<^]-7K K-Balise(50)2l ^^^^1(55)^ K-Balise(50)2^ Aj^^Efl ^^^-^ ^^^S. 

3^ ^ ^^^S-l ^^J-^1(2)S1 e^^-ijoj 71(23)1- AVx^l^l- 

711 -M^^l-71 ^t!:i"d<^lc}-..£3°fl .£^1^ 44 ^^<^l.^a7■^el^^H7l(23)^^l- 
ola.5.S^^flA-l(23a)2f ^l^J-^1- ^^ii DB(23b) ^ 4^7](23c)i2- y]^] 
, nj-ol 3.5.^^x^1 A^(23a)^ ^tSfl a1 7l(2i), o.^^3ij.^ ^^^1(22), GPS ^-^71 
(27), ^l^^-^V DB(23b) ^ 4^ 7] (23c) f-o.^-¥-&l ^^f^ ^J-^-* ^<:lsl-o^ ^ 

^■flAi(23a)^ ^£Sf|<^7l(21)^-¥-El o]^7]^^i&W:, ^^^^^ ^'i7](22)^^ 
El ^^l^^^lt*, GPS ^^71(27) -f^^-^E) a^^^l^iii^.^l^i-^^l-^^ 
DB(23b)^-¥-E] ^^l^i*.-§-^^^^ ^^71(22^ 2l«ll -§"&^i^^ 
# ^-J:7l(23c)S-^El '^S.^^l-^'ysl-o^ <^7]A^, 

^l^a-^V DB(23b)fe ^1-^2^ ^^1 ^ ^l^l-'tlJLC^^^^d^)* ^ ;^1^V 

7.y M-El-ull ci] o] El o] cf . 

<^ 7l , sLtr GPS 7] cHl o| ^ 0.^0]. £Al £] o;i 0.14^ ^].^ 

4 « ^ ^1 * ^ ^ $1^ ^1 >^^>^]-4 K-Balise ^ ^ t ^ #7l ^ ^1 ^ ^ 
^<H1 S^gfl X^^^]^ ^^S-^ «>fe ^01 7KJ- «l-^^3r}D^, ^V7l :^]^^7.}S\. 
K-Balise, ^iE^#7l, GPS ^^7HlAi ^ =9-^] ol>^o| di<^l 

^ # ^J^-^o*-^! ?1 71 ^ ^ cf. 

i4fe K-Balise^ 4'='] 7H ^ # i+El-tfl ^ ©1 c}-. 40II iAl^ ufsf 

^<=1, K-Balisefe "^^i^^^^^ ^1 Aj-o)) nll^sjo^ 01 jt. cf^7ll£l K-Balise* 

^ ^<=>]^^ °]m ^iH«i-^ A^ tL^E^ Ai>^Efl(6i)^ ^^^7fl^ ^^^^4. 

cf^^ Ai a Al^Ej(6l)^ f-^«fl^i ^lolsV^ -^^^-^1- ^1^^^ 

(62)C'l 51 Cf. O] ^ Al i Efl ^ ^1-^ Al oil ^ ^^}^ o]A]^ 

m^S., AliEfl(62)S] X\^0] A-lB^E^ Al>;Efl(61)^^xi^^^ 

K-Balise* f-sfl ^l-Aj.o}-Eflq.^o^ -^l -f-^y <H1 4*11 ^PJ-^>-^l^ ^^^1- 

^"g-SlTll A]i:Eflo)cl-. o]^ Al-^el-ul-^^v^ #^S-^4--^^^Sl-'^l^ 

Eflo^ Cllo]E-lf-Alo)) 2l^^^^^flo|>>]^^^4fe^]-'=>l7l-5i4-. 

.£5^ 7l^Sl ATS4^ ^^"^4 ATPS<=H1 -g-^i^^H* M-Ej-'d til5L^^<='l 
4. ATS -Sr^^Doj -^l^^ Tjl^fAl o.^ ^fl 01 4 4 "i!-, ATPS ^fl'^l^^-S: i# 
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-^^SK^ sm-fi^ ^]^^^\7} -i^^V^ ^l-ufo] c^-o]^ 5|.c^ 57,1 

°]^, ATS^ ^1^^^}-21 ^5:^1 ctf^ ^3F^«H1 ccfsf ^lli ^^vts. 

^^cf. ^o'-7] ATS^S^^l -ilS^lriBfl^ M-E]-'^ <i^^fi^ ^:7J: 

"^^S] ATPS^ 4>7lS^ ATSofl ^i£7-1el(distance-togo)* ^^Kl^^I-JI 
1: ^ ^1 #§> JL ^V-^ <S^M: ^1 A] ^ :5} o] ^) 1- tx ^ ^vc^-. ^s) 

ATPS^ S]^ ^S.7^e] 7^]o]^^s.^^-i ^7}- A] 2] ^<^JL, '^^}9] 

^ ^^^^^ ^S] ^}^^^^^^ ^lAj-^^ifif 31S^*l-o^ ^Ji}^o\] tnf 

^ ^^^Sl ATPSfe 7l^A=1 i^^^Aj. gj)^.^ s.^ o.^ «}.cf ATPS 

7)^ 3-5^ A] ^^J!|-ATS^^*^-g-^S.A).-g-^^ o^j7,;;^]Alj!j.^Alo)) ^ 

^1 7)1^ ^^:£7i- ^-^i-^cf. s.^ ^^^^ ^i^^J- ^^^-^ 

^ ^1 ^ . ATPSfe JI^Sl <i^l-^*J o| 7l-^*|-H ^ 

^ ^'^Sl ATPSfe 7l^>«i^#ZH:fl^ AV-g-^:^ o;t-^:S.5. nfl^ ;g ;H] 2^ o] t^-. 
ATPS^ K-Balise^l 3.711- 60cm x 30cm^ ^ a] cfl -H-iL-i-Al a] ;7].^ <g^]Lo^ ^ 
^ 200km/h°fl ^^ 1 2ms ^fl o] *l- ^^]1- 7] ^l-^Vofefl uj-^ 

5} o) y]-^^ 5f cf . -B- jL-i-Al 7-1 el ^ xfAj-ol-Efl 14^1- K-BaliseSl 
^ <L>tim 3.7)2]- Aj-cflzi-iEol) ttj-ej. ^^sj^cfl, f-Aj- im olxflo^ e^f-Alo]' ol 
^o)xl£^ S]-^ ^o] ^cf. 

(PSK) ^'HlAi o)i, ^x^^ Af-g-tl-cf. 

^-r,4^A] «v^§]-^^VA] ^^^^Ji^-^(f^^]o] ^s|.^)7f50Khzv41^) 1 Mhz 

Al.#iEfe 711 5^0] ^^1-^^ 1/3^ ilJlSOKbpsS) ^^^^ ^?|§>7ll 

^4. ol^-a Aj-Al «^v^^5|.^o^ ^^^'^^^ 3:^J^.#5l) .^Al^il- ^J^^o'-^l^l 

ttfe-M, ^ yj-cg ATPS^ 7l$Ai^ iH^fl ^l-x], ^ 0.1^ K-BaIi.se-1- <^l-8-*H 
5. 5-1^1- ^i-g-eV jL-ir^-?] ^^^flo]^r^# ^ K-Balise^f ^^VAj-oj- 

^^u'-i: ^5ll 7)^ ATS ^l^ol-^^^ JiL^flsl-;^l ^:0i:£ ATS^ ATP7l^^ 
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Efl ^<^M]Ai Hl-S-^L'-l: 7>;?i# ^ ^Jl, o|^ ^^l ^ ^^^Aji 

71- ^t^-^j-Sl ttj , AV'^ o] -§-7} o) nfl o- 

^ ^ ATPS^ ^ "J-^ <H1 ^ *!: cl] o] El -f-^ aj-Al ^ E!j sl-JE.^ ^ 
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^^^^ 

^ i-i xfl <H -§- 1 ^1-^ ^1 ^J--*] <H1 . 

ATS 7l^iq-ATP7l^^ ^^^1-^ ^^7]\9] ^S.S.^^^^^^^^],^}-^^7.} 
3.^^^ ^^^711- ^^A]^ ^^flsl-tl- ^y^^9mM,^}^S] ^ofl c^:g^ 
^-i^#7l, ^^^HMl ^i^^^sf ^lAj-;^jii ^ ^^'S^l- 
?i -e.lL A] 7] , s.:e.1- ^ ^ t}^ ^^^^ ^1 , 1 ^fs] ^-11 -§-7)1- ;H1 «H 

^ll£^-H-^^l^J-^l°ll ATS ^]^^:^\ ^ ^^^^ iHlo|Eif-Alo1] si 5)1 X] 

''o'-^^ii* ^i^sj-fe K-BaliseSK ^^7) K-Balise°ll ^l^J-^g ii cHoIe^^- ^^^s]- 

^J-71 ^;^j-Alfe^i^#7lSl *l]Alsfc^ #£^j^l-^>Al 

ATS ^1^o'-^>2f ^1-Aj.oVtflul-Ol o_^o1] o]5:].o^ ^^^3]-^-. 

^ 7l^^ 7]-^ln^ -g-^^54^sq. ^A]>^1^ ^j^^ aVa] ^]]^^}^ -§- 

^l^J-s^ K-Balisefif ^Kl-^Efli47]-e^^ nfl *11 'g-^^arSl ^J^(^a] a]^;.^^ 

. ^is.^^ ^l->a-<Hl T^<d ai ofl ^>^S] ^ ^1 ^ ^ -^tI el ^ 

^?i«Hl ^At!: fi^ tb ^^l^^l-Jl *^J2. 

^£<S^7l ^VAl ^flcH 7] «4; 

^fif ATS ^ Al ja., ATP ^1 S. J^^^ ^^fl ^V*]- 

7l 4q ^ ^ # ^ §m # ^ 71 S)-: 

# ^^1^5. Sf^ t-|lolEi:^Al^ o]^^ €£^fl<H-§-^]-^'i*]-^^^^l^Al 
^b'-7l GPS'^1 ^1 ^ ^ A] -^sj-i- GPS ^Aj 711- i 
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^o'-^i ^^11 ^^ xi>^j-^j:(?fliE5ifs.Ais)i- ^^«><^ 

Cfl^ 7^o^ ^^}-^lH* 71-^^1-71] S)-^ olEilfllol A:-7V-E.l- 5L^§>c^ 

01 oi B\ mi o] >^5j- ^ a.* -^o*-^!- ^ dbs^- 

£1 dl o] E] -i- A] oj.^ ^ A^ sr>c^ ffl i^^VS] ^ ^ 

o.^ c|]oiEl-i-Ai* oi^s^. ^£;tfl«H-§- >?V-&«ixl-^J:^^ ^1^1-^1. 
4'-7] K-Balise^ ^Kl-<y:Eim-cHl e^S]"^ c1|o]e^ n^-^^^l^.^ 

^^o] «^^<§S)7ll 5:}- JL, 2^1-#-8r ^11 1^^7lS| <y^<:H| <y^§foi -^Va] wV;^^ 
7]-^^>7ll s^l-tH, K-Balise°]l^i ^#^1^ tHlcjEil- ia^(decoding)^f^ ^- 
^715. ^^^^ ci|<^lE)-^<-i^ <^l-§-t}- ^£;^1M^ 
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cfl^V ^^^^EflSl x]-7l^ ^(self-test) ^ ^*j7l^# ^:^/ 0.^1 5].^ X[ 
^^^^] S-^^^^^^A-^ til o) E] -f-Al ^ o] ^t!: -§- 

^1 4^<H] ^<H>H. 

<^lS(ReadAVrite)* ^-§-5l-fe -H-'H] -^::Ul(USB) 9}^ SE^ a] 7].^ 

^^^^^^ 7}^^^^^ t!:^l^^^ ^^^Af ^ ^AfD]-^^^ 
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olcf. ^"^s) ATPS^ <^l-§-«><^ ^l-^J-^iJa.!- ^^Sl-fe K-Balisel- ^] 

^^I'ii^^'^ ^]-§-?!: K-Balise. ^^7] K-Balise<H] cIlojEH- ^ ^^sf^ H^ZL^-^S. ^^^^ ^1^^- 
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[Fig- 1] 
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[Fig. 3] 
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[Fig. 4] 
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